Background: 33 Breast cancer is the most prevalent cancer among females worldwide including Sudan. The aim of 34 this study was to determine the spatial distribution of breast cancer in Sudan.
85
A study [14] was conducted based on 6771 cases of cancers diagnosed in Khartoum State by Sudan 86 First National Cancer registry during the period 2009 to 2010. The findings revealed that the most 87 common cancer was Breast cancer with an incidence rate of 25.1 per 100,000. The study also 88 reported the possibility of underestimation of the burden which could be due to factors such as 89 stigmatization and poverty, leading to undiagnosed or untreated cases. Overestimation was also 90 pointed out for elderly patients who might be treated symptomatically at primary care levels or died 91 before reaching cancer specialized institutions. 92 Available statistics on breast cancer in Sudan are mostly restricted to central institutions such as 93 RICK and GICMB and the geographical distribution of the disease yet is unknown. This paper 94 aimed to estimate the burden of breast cancer and provide its spatial distribution country-wide.
95

Materials and methods
96
A facility based cross-sectional study was implemented. Data were extracted from eighteen 97 histopathology laboratories within Khartoum State (Fig 1) . In each of these laboratories, data 98 collected included facility name, type (public or private), and geo-location (latitude and longitude).
99
Personal data extracted from the facility records were name, age, marital status, ethnic group, state, 100 locality, administrative unit, permanent address and phone number. Other information obtained 101 from the records included the date of diagnosis and the histopathology diagnosis. to exclude cases lacking important information such as the histopathology diagnosis, and date of 106 diagnosis, as well as duplicated cases which were entered twice. The data of the remaining 4423 107 records was then summarized through SPSS to generate the frequency distribution of the cases in 108 term of person (age, gender) and type of cancer diagnosed by the histopathology centers. The spatial analysis confirmed that Breast Cancer is a country-wide health problem. The risk of 141 breast cancer according to the map generated using the kriging method of the spatial distribution 142 indicated three gradient scale colors of risk (Fig 3) One of the limitations of our model is the lack of environmental data to better assess the pattern of 
